The gene encoding the mouse urea cycle enzyme, ornithine transcarbamylase has been Isolated on five partially overlapping bacteriophage lambda clones. We have characterized the gene and found that it is split between ten exons distributed over approximately 70 kb of the X chromosone.
SdATP were obtained from either Amersham
Corp. or ICN Biomedicals, Inc.
Screening of the Genomlc Library
The mouse genonic DNA library (kindly provided by J. Seldman, Harvard Medical School) was constructed as a partial Hae III digestion of C57BL/6J mouse DNA cloned into bacteriophage Charon 4A with Eco RI linkers and plated on Y1O88 host. Plaque hybridization was performed as described by Benton and Davis (13) on nitrocellulose filters using various mouse OTC cDNA probes (12) .
Probes were prepared by separating the cDNA sequence of interest from vector sequences using appropriate restriction endonuclease digestion followed by agarose gel electrophoresis and electroelution (14) . Probes were labelled using either nick translation (14) bldlrectionally by the method of Smith and Summers (17) . Transfer buffers were ammonium acetate, 20X SSC, or .AN NaOH and the filters were baked in vacuo at 68 or 80° C for 2 hours. Filters were prehybridlzed in 45% Formamide, 5X SSC, 50 mM Tris pH 7.5, 0.1% sodium pyrophosphate, 10X Denhardt's, 1% SDS, and 100 pg/ml herring sperm DNA for at least 4 hours at 42* C.
Hybridization buffers were identical except IX Denhardt's was substituted and 10% Dextran Sulfate was added along with 2 x 10^ cpm/ml of probe. After hybridization, the filters were washed in 2 -0. IX SSC/.1% SDS at 25 -65* C and exposed to X-ray film.
Oligonucleotlde Hybridization
Approximately 150 ng of synthetic oligonucleotide (kindly provided by J.
Habener, Massachusetts General Hospital) was end-labelled (14) with T4 poly-32 o nucleotide kinase and 7 P ATP to a specific activity of 5 x 10° cpm/^g.
Fornamide concentrations were lowered to 15-36% by volume and washing temperatures were reduced to 35-50° C depending on stringency requirements.
Phage Clone Mapping
Restriction mapping of the phage clones was carried out using the rapid cos-site oligo technique essentially as described by Rackwitz, et al. (18) . 32 Bacteriophage lambda digested with Hind III/Xho I and end-labelled with a P dATP and Klenow fragment served as DNA molecular weight standards.
Discrepancies were resolved by double restriction endonuclease digestion. Clone overlap was confirmed by probing phage clone digestions with genomic probes by the modified technique of Southern (19) .
Subcloninp of Genomic Fragments and DNA Sequencing
Restriction fragments from phage clone inserts were electroeluted from agarose gels and ligated to dephosphorylated pUC8 or 9 and M13 single-stranded sequencing bacteriophage in 50mM Tris pH 7.6, lOmM MgCl2, 1 mM ATP, 1 mM DTT, and 5% PEG. Ligations were used to transform competent TG-1 or DH-5 o bacterial hosts on ampicillin plates in the presence of X-Gal and IPTG.
Transformants were confirmed by mini-prep methods and were followed by large scale preparations (14) . M13 llgationa were used to transform competent TG-1 hosts and positive plaques were grown up with single-stranded DNA isolated by the technique of Messing (20) . DNA sequencing was performed by the dideoxynucleotide chain termination method as modified by Biggin, et al.
Urea, 5-20X TBE gradient acrylamide gels.
RESULTS

Isolation of OTC Recomblnanta from the Genomic Library
Approximately 10° phage were screened initially with the full length Nucleic Acids the OTC cDNA were subcloned into plasmid vectors for further characterization.
Intron-Exon Boundaries
Using convenient restriction endonuclease sites within both the cDNA and the genomic subclones (Figure 2 ), exon-containing fragments were further subcloned into single-stranded M13 sequencing vectors and sequenced by the dldeoxynucleotide chain termination method to delineate the intron-exon boundaries as presented In Figure 3 . The boundaries of the first exon were delineated during promoter analysis presented previously (8) . One of the two 
ACKWCmEPGEMESTS
We wish to thank Bern Philip and Donna Muzny for expert technical assistance, Drs. Richard Gibbs, Jeff Chamberlain and Grant MacGregor for critical reading of the manuscript, and Elsa Perez for preparation of the manuscript.
S.E.S. is supported by NIH grant HD21452 and G.V. was supported by grant number Q-533 from the Robert A. Welch Foundation.
